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(57) ABSTRACT

A computer system with an input assembly may include a
fastener positioned through a bottom chassis and into a pre-
existing opening of a pantograph. In akeyboard assembly, the
fastener may couple to a boss axially aligned with the panto-
graph housed at least partially within a keyboard key. In a
touchpad assembly, the fastener may couple to a boss axially
aligned with the pantograph housed underneath a tactile sens-
ing layer. The fastener may occupy the space in the panto-
graph without making contact with the key or tactile sensing
layer as the key or tactile sensing layer is depressed.

10 Claims, 4 Drawing Sheets
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1
COMPUTER ASSEMBLY INCORPORATING
COUPLING WITHIN PANTOGRAPH

BACKGROUND OF THE INVENTION

The present invention relates generally to computer assem-
blies and more particularly, to a computer assembly incorpo-
rating a coupling within a pantograph.

Conventional computer input systems, for example key-
board assemblies, may be typically assembled by screwing a
bottom half of the assembly to the top half of the assembly via
screws mounted around the perimeter of the assembly avoid-
ing contact with input components. In some cases, screws
may also couple the two halves atinterior points of the assem-
bly, for example, in spaces between key positions so as not to
interfere with the position and operation of the keys. How-
ever, conventional screw placement on input assemblies may
be spaced relatively far apart. The distance between coupling
points may cause flexure of unsupported portions of the key-
board during pressing of the keys. The flexure may be uncom-
fortable and noticeable for the user as they spend extended
periods typing and clicking on the input assembly.

Therefore, it can be seen that there is a need for mounting
screws into an input assembly that provides better support to
avoid flexure while minimizing the assembly’s profile.

SUMMARY

In one aspect, a computer input assembly is provided. The
computer input assembly comprises a top chassis. A depress-
ible input mechanism may be interfacing the top chassis. A
pantograph may be disposed between the input mechanism
and a bottom chassis. The pantograph may include a pair of
scissor arms and an opening between the scissor arms. A boss
may be accessible through the bottom chassis and axially
aligned to the opening between the scissor arms of the pan-
tograph. The boss may be configured to receive a fastener to
fasten the bottom chassis to the boss.

In another aspect, a touchpad assembly is provided. The
touchpad assembly comprises, a tactile sensing layer, a
depressible input mechanism coupled to the tactile sensing
layer, and a bottom chassis disposed below the tactile sensing
layer and the depressible input mechanism. A pantograph
may be disposed between the input mechanism and the bot-
tom chassis. The pantograph may include a pair of scissor
arms and an opening between the scissor arms. A boss may be
accessible through the bottom chassis and axially aligned to
the opening between the scissor arms of the pantograph. The
boss may be configured to receive a fastener to fasten the
bottom chassis to the boss.

In a further aspect, a keyboard assembly is provided. The
keyboard assembly comprises a top chassis; a bottom chassis;
a keyboard exposed through the top chassis; a touchpad
exposed through the top chassis; at least one pantograph
disposed between either a key of the keyboard and the bottom
chassis or the touchpad and the bottom chassis, the panto-
graph including a pair of scissor arms and an opening between
the scissor arms; and a boss accessible through the bottom
chassis and axially aligned to the opening between the scissor
arms of the pantograph, the boss configured to receive a
fastener into the opening between the scissor arms to fasten
the bottom chassis to the boss.

These and other features, aspects and advantages of the
present invention will become better understood with refer-
ence to the following drawings, description and claims.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of computer system in accor-
dance with an exemplary embodiment of the present inven-
tion;

FIG. 2A is a partial top view of a keyboard assembly of
FIG. 1 showing pantographs exposed by the removal of keys;

FIG. 2B is an enlarged cross-sectional partially exploded
side view of a keyboard key housing a pantograph and fas-
tener as may be used in FIG. 2A in accordance with an
exemplary embodiment of the present invention;

FIG. 3 is an exploded perspective view of a touchpad
assembly used in the computer system of FIG. 1;

FIG. 4 is a perspective view of the touchpad assembly of
FIG. 3 with a tactile sensor layer removed; and

FIG. 5 is an enlarged, partial, cross-sectional side view of
the touchpad assembly shown within circle 5 of FIG. 4 incor-
porating coupling within a pantograph in accordance with an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

The following detailed description is of the best currently
contemplated modes of carrying out exemplary embodi-
ments. The description is not to be taken in a limiting sense,
but is made merely for the purpose of illustrating the general
principles, since the scope of the embodiments is best defined
by the appended claims.

Various inventive features are described below that can
each be used independently of one another or in combination
with other features.

Broadly, exemplary embodiments provide a coupling
mechanism within a pantograph that may provide support to
alleviate flexure in a keyboard assembly. The coupling
mechanism may use existing empty space to house a fastener
thus avoiding the need to dedicate keyboard assembly space
specifically to accommodate the anchoring of a fastener. In
exemplary embodiments, a keyboard assembly may use one
or more pantographs and the fastener may couple the key-
board chassis into place by securing the fastener into a boss
axially aligned to the existing central opening of the panto-
graph.

Referring now to the Figures, FIG. 1 shows a computer
system 100 which may include a display 102 and a computer
input assembly 110. While the computer system 100 is shown
as a laptop device, it will be understood that other computing
devices incorporating an input assembly 110 may be used.
The input assembly 110 may include in general an input
mechanism, for example, a keyboard assembly 120 with a
plurality of keys 125 and/or a touchpad assembly 130, which
may include a tactile sensing layer 140 and one or more
buttons 135 disposed adjacent the tactile sensing layer and
exposed for contact by a user. The computer input assembly
110 may be housed between a top chassis 105 and bottom
chassis 150. The keys 125 and the tactile sensing layer 140
may be exposed through the top chassis 105 to provide user
contact. In exemplary embodiments, one or more of the keys
125 and/or one or more features of the touchpad assembly 130
may be depressible as described in further detail below.

Referring now to FIG. 2A, the keyboard assembly 210 is
shown with keys 125 in typical attachment to the chassis 105
and keys 125 removed from the chassis 105 exposing a pan-
tograph 210 underneath. Under some keys 125 a single pan-
tograph 210 may be present while some other keys 125, for
example, the spacebar, the “Shift” key, the “Enter” key, or the
“Backspace” key may house two pantographs 210. The pan-
tograph 210 may include a pair of spring-type scissor arms
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215 with a central opening 280 between the scissors arms
215. Some of the exemplary pantographs 210 may have fully
exposed openings 280 while some exemplary pantographs
210 may include a rubber dome 290 covering the opening
280.

Referring now to FIG. 2B, in an exemplary embodiment, a
key 125 housing a pantograph 210 and a boss 250 axially
aligned with the opening 280 is shown. The boss 250 may
project through a light guide 240, a base plate 230, and an
electrical layer 220. The electrical layer 220 may provide a
signal output to other devices indicating that the pantograph
210 is depressed in response to contact by the scissor arms
215. A hole 275 in the bottom chassis 150 may provide access
to the boss 250 for receipt of a fastener 260. In some embodi-
ments, the fastener 260 may be a screw and the boss 250 may
be threaded. When the fastener 260 couples the bottom chas-
sis 150 to the boss 250, a top end 265 of the fastener 260 may
fit within the opening 280 with sufficient clearance to a bot-
tom side 127 of the key 125 as the key 125 is depressed onto
the pantograph 210. As may be appreciated, the fastener 260
may efficiently use previously existing open space while pro-
viding a support point underneath the key 125.

Referring now to FIGS. 3-5, an exemplary embodiment
using the touchpad 130 is shown. The touchpad 130 may use
a similar positioning of the fastener 260 within a boss 250 in
the pantograph opening 280 as described previously with
respectto FIGS. 2A and 2B. The touchpad 130 may include a
tactile sensing layer 140, a capacitance or conductance layer
310, a printed circuit board (PCB) layer 320, and a panto-
graph plate layer 330 housing one or more pantographs 210.
In some embodiments, the touchpad 130 may include detec-
tion of a user depressing the tactile sensing layer 140 to
invoke predetermined functions, for example, by sensing the
depression of the pantograph 210. In some embodiments,
pressing the buttons 135 (FIG. 1) may invoke functions. The
pantographs 210 may have exposed openings 280 or the
openings 280 may be covered by the rubber domes 290.
Whether the openings 280 are covered or not, the fastener 260
may fasten the bottom chassis 150 to the boss 250 while
fitting inside the opening 280 with sufficient clearance so that
the overlying layers 140 and 310 (or the rubber dome 290
when present) may not make contact with the fastener end
265. As may be appreciated, a fastener 260 may not be typi-
cally used underneath the tactile sensing layer 140 because of
the risk of damage. However, by positioning the boss 250
within the previously existing opening 280, the fastener 260
may be used without damaging the touchpad 130.

It should be understood, of course, that the foregoing relate
to exemplary embodiments of the invention and that modifi-
cations may be made without departing from the spirit and
scope of the invention as set forth in the following claims.

We claim:

1. A computer input assembly, comprising:

a top chassis;

a depressible input mechanism interfacing the top chassis;

a support member;

a bottom chassis;

a pantograph disposed between the input mechanism and
the support member, the pantograph including a pair of
scissor arms and an opening between the scissor arms;
and

a boss connected to the support member, the boss acces-
sible through the bottom chassis and axially aligned to
the opening between the scissor arms of the pantograph,
the boss having an aperture passing through the boss,
from a boss first side facing the bottom chassis to a boss
second side facing the input mechanism, and a fastener
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4

to fasten the bottom chassis to the boss, the fastener
located within the aperture such that a top end of the
fastener fits within the opening between the scissor
arms, the boss is positioned to provide clearance
between the bottom side of the key and the fastener
while the key is depressed.

2. The computer input assembly of claim 1, wherein the
input mechanism is a keyboard key surrounding the panto-
graph.

3. The computer input assembly of claim 2, wherein the
key is selected from one of a spacebar, a “Shift” key, an
“Enter”, and a “Backspace” type key.

4. The computer input assembly of claim 1, further com-
prising a rubber dome disposed over the pantograph and
under the input mechanism, wherein the boss is configured to
provide clearance between a bottom side of the rubber dome
and the fastener while the input mechanism is depressed.

5. A touchpad assembly, comprising:

a tactile sensing layer;

a depressible input mechanism coupled to the tactile sens-

ing layer;

a support member disposed below the tactile sensing layer
and the depressible input mechanism;

a bottom chassis;

a pantograph disposed between the input mechanism and
the support member, the pantograph including an open-
ing in a center of the pantograph; and

a boss connected to the support member, the boss acces-
sible through the bottom chassis and axially aligned to
the opening of the pantograph, the boss having an aper-
ture passing through the boss, from a boss first side
facing the bottom chassis to a boss second side facing the
input mechanism, and a fastener to fasten the bottom
chassis to boss, the aperture receiving the fastener, the
fastener located within the aperture such that a top end of
the fastener fits within the opening between the scissor
arms, wherein the input mechanism does not make con-
tact with the fastener while the input mechanism is
depressed onto the pantograph.

6. The touchpad assembly of claim 5, wherein the depress-
ible input mechanism is disposed under the tactile sensing
layer.

7. The touchpad assembly of claim 5, wherein the depress-
ible input mechanism is a button disposed adjacent the tactile
sensing layer and exposed for contact by a user.

8. The touchpad assembly of claim 5, further comprising a
rubber dome disposed over the pantograph and under the
tactile sensing layer, wherein the boss is configured to provide
clearance between a bottom side of the rubber dome and the
fastener while the input mechanism is depressed.

9. A keyboard assembly, comprising:

a top chassis;

a support plate;

a bottom chassis;

a keyboard exposed through the top chassis;

a touchpad exposed through the top chassis;

at least one pantograph disposed between either a key of
the keyboard and the support plate or the touchpad and
the support plate, the pantograph including a pair of
scissor arms and an opening between the scissor arms;
and

a boss connected to the support plate, the boss accessible
through the bottom chassis and axially aligned to the
opening between the scissor arms of the pantograph, the
boss fitting within the opening between the scissor arms
while the pantograph is depressed, the boss having an
aperture passing through the boss, from a boss first side
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facing the bottom chassis to a boss second side facing the
key or touchpad, and a fastener to fasten the bottom
chassis to the boss, the fastener located within the aper-
ture such that a top end of the fastener fits within the
opening between the scissor arms with clearance to a 5
bottom side of the key or touchpad such that the key or
the touchpad does not make contact with the fastener
while the key or the touchpad is depressed onto the
pantograph.

10. The keyboard assembly of claim 9, wherein the boss 10
includes a top end disposed below the opening and the fas-
tener projects into the opening while the pantograph is not
depressed.



